The differential diagnosis between cardiac and epileptic ictal episodes is a common clinical problem, and we present here a case of frequent epileptiform seizures which illustrates the difficulties. It brings to notice a little recognised cause of apparent epilepsy.
Case report
A 17 year old girl presented with a six week history of frequent epileptiform fits. She was observed to lose consciousness suddenly, extend her arms and legs maintaining tone, and turn her head to the right. These episodes lasted a few minutes only, and she recovered spontaneously, often crying. Lesser episodes with brief loss of consciousness but no motor features also occurred. She was frequently incontinent during the episodes. Attacks occurred 10 to 20 times in 24 hours including nocturnal episodes. Her past history was of a single unexplained episode of loss of consciousness 18 months earlier, congenitally dislocated hips and mild 'mental retardation' (IQ 74) noted from the age of 8 to 9 years. No definite cause had been found for the latter although it had been attributed to an unconfirmed anaesthetic accident occurring at 18 months. There was no relevant family history and no parental consanguinity. The initial diagnosis was minor motor epilepsy but treatment with phenytoin, primidone, and sodium valproate had produced no definite improvement.
On examination at the Maudsley Hospital, she was small (1.55 m and 45 kg-within the 3rd percentile), with normal bodily proportions. Her pulse was irregular with frequent extrasystoles but cardiovascular and general examination was otherwise normal. Neurologically, she showed 'drusen' of the optic nerve head, moderately severe dysarthria, ataxia, and nystagmus, and mild pyramidal tract signs in the left leg with brisk tendon jerks and an extensor plantar response. Her left foot was slightly smaller than the right.
Routine investigations for the cause of epilepsy and mental retardation were all normal. Anticonvulsant blood levels on admission were 3 -mg/l of phenytoin, 9 mg/l of primidone, and 4 mg/l of phenobarbitone, all well below established toxic levels. An ECG taken to investigate the irregular pulse confirmed frequent ventricular extrasystoles, often 'R on T', but during an incidental seizure a ventricular tachyarrhythmia identified as torsade de pointe (Krikler and Curry, 1976) limit of normal 0.425 s) but the 12 lead ECG was otherwise normal. The cardiac electrophysiological studies that were performed will be described elsewhere (Selby et al., 1977) .
The EEG was recorded on two occasions before the possible significance of a cardiac disorder was recognised. The first showed prominent bilateral slow wave phenomena during several typical attacks which suggested that these could be epileptic in nature. The second, during which no attack occurred, showed some normal alpha rhythm and large amounts of mixed frequency slower activity, particularly on the right side. No (Table) . On each of the four occasions when patient movement artefacts and EEG slow waves appeared, all had a similar latency (4-6 s) from the onset of the tachycardia, but the slow waves invariably ended before the movement artefacts. The exact relationship in time between clinical features of the attack and EEG/ECG changes is not clearly established.
An audiogram showed a mild bilateral high tone sensory hearing loss, and an EMI scan showed enlargement of the lateral and third ventricles.
Anticonvulsants were withdrawn and she was treated with mexilitine, a new Class I antiarrhythmic drug (Singh and Vaughan-Williams, 1972) which succeeded in abolishing all her attacks and, in high doses, in suppressing the recorded arrhythmias. At the time of writing she has remained well and attack free for 12 months on mexilitine and later on propranolol in addition. Details of the treatment regime, electrophysiological response to mexilitine and drug levels will be reported by Selby et al. (1977) . ECGs recorded in her parents and sibling were normal. Bilateral EEG slow waves can be induced in healthy subjects through their breathing low oxygen mixtures, and in healthy children and adolescents by strenuous voluntary hyperventilation, when the resulting hypocapnia is thought to produce reflex cerebral vasoconstriction and hypoxia. EEG slow waves of a similar character may also be induced by unilateral carotid compression in patients with cerebrovascular disease, in which case the latency is 6-8 s. The 'off' effect after carotid compression may not be clearly apparent, but where the internal carotid artery has been explored surgically, ligature induced EEG slow waves disappear about 5-6 seconds after release of the ligature.
Timing of these procedures is necessarily inexact but, even so, they indicate that the various EEG features of the attacks in this patient are at least compatible with a simple hypoxic rather than an epileptic basis.
NATURE OF THE DISEASE
The association of attacks due to cardiac arrhythmias, prolongation of the QT interval on the ECG and sensory hearing loss, link this case to the socalled surdo-cardiac syndrome of Jervell and Lange-Neilson (1957) . They described a family of four siblings in whom syncope and sudden death were associated with congenital deaf mutism and QT prolongation. Later, Romano et al. (1963) and Ward (1964) described a similar syndrome without hearing abnormalities. There are now over 200 cases, mainly in the cardiac literature (listed by Schwartz et al., 1976) . This is predominantly a disease of children, and only some 10% of cases had their first attack after 10 years of age, although cases in the fourth and fifth decades are reported. The prognosis is mixed but sudden death in childhood is common, and survival to adult life is unusual.
The clinical features of the ictal episodes vary remarkably (Fraser et al., 1964; Singer et al., 1974) . Minor episodes with chest or abdominal discomfort but no loss of consciousness occur as do major episodes with syncope and convulsions. Convulsions may mimic grand mal or focal epilepsy (Singer et al., 1974) . Our experience that it may be clinically impossible to distinguish these attacks from true epilepsy is supported by the great frequency with which this was the initial firm diagnosis made in other described cases. There is little evidence to help distinguish hypoxic episodes from precipitated cerebral seizures in other described cases, and we are unaware of previous observations of the relationship between ECG changes and EEG changes. Optic 'drusen' are not a described association and the presence of neurological signs is unusual. When present, they have been explained as the result of hypoxic damage. This may be so in our case and this is compatible with the findings on EMI CAT scan.
The ECG usually shows a prolongation of the QTo measurement which may be minimal as in the present case. Inversion of the T wave at rest or on exercise, and extrasystoles are also common. Early authors suspected that the syncopes and convulsions were due to cardiac arrhythmias and this has now been amply confirmed. The terminology of the arrhythmias is confused and both ventricular tachycardia and ventricular fibrillation are described. In our case, and certainly in some of the other variously labelled cases, the term torsade de pointe is appropriate. This is a ventricular tachyarrhythmia in which the QRS axis of the ECG fluctuates and which is frequently self-limiting. The nature and causes of this arrhythmia are reviewed by Brochier et al. (1972) and Krikler and Curry (1976) .
The genetics and pathology of the syndrome are uncertain but considerable information is available. Sporadic cases occur but several authors report a clear autosomal dominant pattern for the syndrome without deafness (Gale et al., 1970; Chaudron et al., 1976) , while some propose a recessive pattern (Fraser et al., 1964) . Mathews et al. (1972) reported a family in which the disorder occurred with and without deafness, the latter being inherited separately in a dominant fashion. Pathological studies are few (Fraser et al., 1964; James, 1967) and no consistent abnormality is found. James (1967) found abnormal sinus node arteries similar to those described by him in Dalmatian dogs who suffer from deafness and sudden death. Friedmann et al. (1968) found absence of the organ of Corti and other degenerative changes in the middle ear. Lack of balanced sympathetic drive to the heart is a favoured hypothesis for the pathogenesis of the QT prolongation (Schwartz et al., 1976) and is supported by the observations that (1) propranolol is beneficial; (2) arrhythmias are often triggered by emotion or exertion; (3) experimental stimulation of the left stellate ganglion or ablation of the right stellate ganglion in dogs prolongs the QT interval (Yanowitz et al., 1966); and (4) left stellate ganglionectomy may be beneficial (Moss and McDonald, 1971; Schwartz et al., 1976) .
Treatment for this syndrome is still not universally agreed but it is clear that propranolol is of benefit (Schwartz et al., 1976) and in our case mexilitine proved highly effective. Quinidine and procainamide are probably contraindicated because of their action to prolong the QT interval.
Phenytoin (Ratshin et al., 1971; Mathews et al., 1972) , bretylium tosylate (Singer et al., 1974) , digoxin (Chaudron et al., 1976) (Singer et al., 1974) . The most reliable method for confirming the diagnosis is the 24 hour electromagnetic ECG tape recording, although even then the possibility that ventricular arrhythmias may result from epileptic fits should be borne in mind (White et al., 1961) . This condition may be relevant to the not uncommon problem of sudden unexplained death in young epileptics. Hirsch and Martin (1971) 
